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CONTAINING VITAMIN E 

5 

The present invention relates to edible fat-containing 
products comprising an indigestible fat-replacer and 
vitamin E» 

10 In this specification, unless otherwise indicated, the term 
*fat' refers to edible fatty substemces in a general sense, 
including natural or synthesized fats cind oils consisting 
essentially of triglycerides such as, for example, soybean 
oil, sunflower oil, palm oil, coconut oil, fish oil, lard 

15 and tallow, which may have been partially or completely 
hydrogenated or modified otherwise, as well as non-toxic 
fatty materials having properties similar to triglycerides, 
herein referred to as f at-replacers , which materials may be 
partially or fully indigestible. The terms fat and oil are 

20 used interchangeably. 

Over the last decade many non-triglyceride fatty sxibstances 
have been described as potential fat-replacers in food 
products. Exeuaples thereof sure waxes, e.g. jojoba oil and 

25 hydrogenated jojoba oil, polysiloxanes, acylated 

glycer ides , polyalkoxyglycerolethers , dicarboxylic acid 
esters, polyol fatty acid polyesters and the epoxy extended 
derivatives thereof. Examples of disclosures of fat- 
replacers are e.g. DD 207 070, Journal of Food Science 49, 

30 419-428 (1984), US 3,600,186, US 4,005,195, US 4,005,196, 
US 4,034,083, US 4,582,715, US 4,582,927, EP 0 233 856, EP 
0 236 288, EP 0 235 836 and EP 0 254 547. 

In particular pcdyol fatty acid polyesters, and more 
35 specifically the ^ugar fatty acid polyesters, such as e.g. 
the sucrose fatty acid polyesters, are receiving increased 
attention as low-calorie fat-replacers in edible products. 
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substantially indigestible for himan beings they have 
physical and organoleptic properties very similar to 
triglyceride oils and fats conventionally used in edible 
products . 

5 

Polyol fatty acid polyesters are also reported to have use 
as pharmaceutical agents e.g. in view of their ability to 
take up fat-soltible substances, such as in particular 
cholesterol, in the gastro-intestinal tract, and 
10 subsequently remove those substances from the human body. 

In US 4,005,196 and US 4,034,083 indigestible sucrose fatty 
acid polyesters in the diet are reported to interfere with 
the absorption of the fat-soluble vitamins A, D, E and K. 
15 It is taught to overcome possible vitamin mal-absorption 
effects by fortifying the sucrose fatty acid polyester 
containing food compositions with fat-soluble vitamins. 

An important fat-soluble vitamin occurring in many 

20 vegetable oils such as in particular, com, cottonseed, 
peanut, safflower, sunflower, soybean and wheat germ oils, 
is vitamin E. Vitamin E is the collective name for a group 
of eight compounds all having to some extent the biological 
activity which is characteristic to vitamin E. Four members 

25 of this group are formed by the tocopherols, i.e. alpha-, 
beta, gamma- and delta-tocopherol, differing from each 
other only with respect to the methyl position on the 
benzene ring. Each of the tocopherols have a number of 
stereomers in view of the presence of three asymmetric 

30 carbon atoms. Further members of the group of vitamin E 

compounds are formed by the tocotrienols, which are similar 
to the corresponding tocopherols but with unsaturated side 
chains. The most abundant euid, in terms of vitamin E 
activity most potent, member of the vitamin E compounds is 

3 5 alpha-tocopherol . . 
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The form in which vitamin E is present in conventional food 
products is either as one or more* of the in nature 
occurring compounds of the vitamin E group or as the 
commercially readily available and very stable acetic acid 
5 ester of vitamin E, in particular a-tocopheryl acetate. 
In this specification the term vitamin E is intended to 
collectively refer to the above group of natural compounds 
having the biological activity characteristic for vitamin 
E, and the short-chain organic acid esters of vitamin E, in 
10 particular a-tocopheryl acetate. 

Although no fixed minimum daily requdLrements of vitamin E 
can easily be given, recommended dietary allowances for 
adults in most countries are in the range of 10 to 15 mg 
15 per day. 

Substitution of the conventional absorbable fat or oil 
components in food products by an indigestible f at-replacer 
results in a reduction of the vitamin E absorption which is 

20 not only due to the interference by the indigestible fat- 
replacer with the absorption of vitamin E as supplied by 
vcirious food sources, but also due to a reduction of the 
vitamin E supply itself in the food resulting from 
substitution of e.g. vegetable oils by f at-replacers which 

25 do not contain vitamin E. 

Although depletory effects by indigestible f at-replacers in 
the diet are believed to depend on a multiplicity of 
dietary factors, in the art to date only low levels of 
30 vitamin E per gram of fat-replacer in the diet have been 
described. 

It has now been found that indigestible f at-replacers , and 
in particular, indigestible polyol fatty acid polyesters, 
35 even in relatively low fat-replacement levels may have 
depletory effects which cannot, in all dietary 
circumstances, be fully compensated by fortification levels 
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of vitamin E hitherto believed to be sufficient. In 
particular, it has been found that levels of vitamin E 
fortification must lie above 2-9 mg more preferred above 3 
mg per gram of indigestible fat-replacer in the diet to 
5 ensure at the full range of fat-replacement levels 

sufficient vitamin E suppletion to maintain liver vitamin E 
levels equal to those resulting from normal indigestible 
fat-replacer free diets, 

10 Accordingly, in its broadest aspects the present invention 
provides edible fat-containing products comprising an in- 
digestible fat-replacer and vitamin E at a level of above 
2.9 mg, more preferred above 3 mg vitamin E per gram of 
indigestible fat-replacer. 

15 

Preferably the vitamin E used at the levels as indicated 
above is a short chain organic acid ester of vitamin E, 
most preferred is the use of vitamin E acetate, for example 
a-tocopheryl acetate. 

20 

Vitamin E acetate is a particularly advantageous form of 
vitamin E, because it is available at a low price, easy to 
handle and stable. However, particularly when vitamin E 
acetate is used, relatively high levels of this material 
25 such as presently claimed are necessary for preventing 
depletory effects. 

The indigestible fat-replacer may be any indigestible fatty 
material which in physical properties and rheology behaves 
30 similar to conventional triglyceride oils and fats. 
Examples thereof have been given hereinbefore. 
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In this specification by 'indigestible* is meant that cibout 
70% by weight or more of the material concerned is not 
digested by the human body* 

5 A preferred class of indigestible f at-replacers for 
inclusion in the edible fat-containing products of the 
invention axe the polyol fatty acid polyesters. 

Suitable polyol fatty acid polyesters are derived from 
aliphatic or aromatic polyols which comprise at least four 
free hydroxyl groups. Such polyols in particular include 
the group of sugar polyols, which comprises the sugars, 
i.e. the mono-, di- and polysaccharides, the corresponding 
sugar alcohols and the derivatives thereof having at least 
four free hydroxyl groups. Examples of sugar polyols 
include glucose, mannose, galactose, xylose, fructose, 
sorbose, tagatose, ribulose, xylulose, maltose, lactose, 
cellobiose, raffinose, sucrose, erythritol, memnitol, 
lactitol, sorbitol, xylitol and alpha-methylglucoside . A 
particularly preferred polyol is sucrose. 

The term 'polyol fatty acid polyester* is intended to refer 
to any such polyesters or mixtures thereof which have a 
degree of conversion of 70 % or more, i.e. of which, on an 
25 average, 70 % or more of the polyol hydroxyl groups have 
been esterified with fatty acids. Preferred polyol fatty 
acid polyesters for use in the present invention have 
degrees of conversion of 85 % or more, or even 95 % or 
more. 

30 

The fatty acid residues in the polyol fatty acid polyesters 
may be derived from naturally occurring or synthetic fatty 
acids per se, or suitable soxirces thereof, such as natural 
triglyceride fats and oils or their corresponding lower- 
35 " alkyl esters. The- fatty acids may be saturated or 

xinsaturated, branched or straight fatty acids containing 
from 8 to 24 carbon atoms, in particular 12 to 18 carbon 



10 



15 



20 



wo 92/10941 



PCT/EP91/02179 



atoms, such as latiric, myristic, palmitic, stearic, oleic, 
elaidic, and linoleic acids. Suitable natural sources are 
the vegetable oils, such as sunflower, saf flower, rapeseed, 
palm kernel, palm and soybean oils. If so required, 
5 conventional techniques may be used to first introduce the 
necessary degree of saturation. Suitable such techniques 
include full or partial hydrogenation, interesterif ication, 
euid fractionation, and may be used before or after 
conversion to the polyol fatty acid polyesters. 

10 

The fat component in the compositions of the invention may 
consist solely of a single indigestible fat-replacer, but 
may also be a mixture of different indigestible f at- 
replacers or a mixture of indigestible f at-replacers and 

15 conventional triglyceride fats. Generally, at least 10 % by 
weight of the fat component of the edible compositions will 
consist of indigestible fat-replacer. However, in view of 
calorie reduction it is preferred that of from 50 % up to 
90 or even 100 % of the fat component consists of the 

20 indigestible fat-replacer. 

The optional conventional fat-component may be triglyceride 
oils or fats of animal or vegeteOjle origin. Suitable 
conventional triglyceride fats and oils include, optionally 
25 partially or fully hydrogenated, coconut oil, palmkemel 
oil, palm oil, marine oils, lard, tallow fat, butter fat, 
cocoa butter fat, soybean oil, saf flower oil, cotton seed 
oil, rapeseed oil, corn oil sunflower oil and mixtures 
thereof. 

30 

In terms of rheology the selection of the appropriate fat- 
replacer or mixture of fat-replacer and conventional fat 
strongly depends upon the particulau: application envisaged, 
and may range of f at-replacers having a fully fluid 
35 rheology to replace liquid oils in e.g. salad, frying or 
seasoning oils, to more viscous or even solid rheology in 
compositions having a more stanictured fat phase such as 
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margarines^ spreads, shortenings and confectionery 
products . 

The required rheology and melting behaviour may be 
5 optimised to specific applications both by selection of an 
appropriate blend of fatty acids and/ or selection of an 
appropriate blend of fat-replacers with different 
rheologies* If significant amounts of indigestible liquid 
fat-replacers are included it is often advantageous also to 
10 include certain amounts of hard-stock fatty material, 
either conventional solid fats or solid f at-replacer , 
and/ or dietary fibre materials, to avoid too strong 
laxative or even anal-leakage effects. 



15 The essential feature of the present invention is 

fortification with vitamin E at levels of above 2.9 or 
above 3 mg vitamin E per gram of indigestible f at-replacer. 
Conventional levels of vitamin E do not guarantee that the 
liver vitamin E status is maintained at a level 

20 corresponding to normal dietary viteuain E intakes at the 
full range of the indigestible f at-replacer substitution 
levels. 

Suitable fortification levels range from 2.9 to 10 mg 
25 vitamin E per gram of the indigestible f at-replacer in the 
composition, and in particular, from 3.5 to 7 mg per gram. 
Preferred fortification levels lie within the range of from 
3.5 to 5.5 mg per gram of indigestible f at-replacer. 

30 The present invention is not specific to edible fat- 
containing compositions in any particular food area. It may 
be suitably be applied to food products such as spreads, 
margarines, creeuns, salad oils, frying oils, shortenings, 
bakery products such as doughs, cakes and biscuits, fried 

35 and snack products, fresh, hard and processed cheeses, meat 
emulsions, mayonnaise and dressings, confectionery 
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products, such as desserts, fillings, chocolates, candies, 
chews, and ice-creams. 
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To illustrate the invention there were carried out a series 
of examples to show the effect of various levels of 
indigestible fat replacer and vitamin E. 

The experiments involved 3 weeks' feeding trials of groups 
of 8 rats in which the vitamin E status of the liver was 
determined after three weeks. 



10 Materials used: 



(1) fat -replacer: SPE sucrose fatty acid polyesters 
(degree of conversion above 95%) in which the fatty 
acid residues are derived from touch-hardened soybean 

15 oil (IV = 107) • 

(2) vitamin E source: dl-a-tocopheryl acetate, type CWS, 
Roche 500 lU/g 

(3) diet information (see tables 2-4) • 

20 Table 2 

Composition of the purified basic diet (g/lOOOKcal) 





Ingredients: Calcium Caseinate 


60.7 


25 


Mineral mixtxire 


3.6 




vitamin mixtiire 


3.6 




Maize stsurch 


162.9 




Lard 


17.2 




Sunflower seed oil 


4.3 


30 


Solkafloc UF-900 


30-0 




SPE 


variable 



Table 3 

35 Composition of the mineral mixture (mg/lOOOKcal) 

Potassium chloride KCl 350.0 

Sec. magnesium phosphate MgHP04.3H20 956.0 

Prim, potassium phosphate KH2PO4 475.0 

40 Potassium bicarbonate KHCO3 719.0 

Calcixm carbonate CaC03 295.0 

Trisodium 2 hydrate CgH5Na307 . 2H20 711.0 

Manganese sulphate MnS04.H20 51.4 

Ferric (III) citrate C6H5Fe07.5H20 43.9 

45 Copper citrate CU2CgH508.H20 4.7 

Zinc citrate Zn2CgHg03 12 . 5 

' Potasium iodate KIO3 0.07 
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Table 4 

Composition of the vitamin mixture (mg/lOOOKcal) 

(50%) 



Choline chloride 

Myo- inositol 

Calcium silicate 

Ca-pcintothenic acid 
10 Niacin 

Biotin 

Vitamin A 

Vitamin B-1 

Vitamin B-2 
15 Vitamin B-6 

Vitamin B-12 

Vitamin D-3 

Vitamin K-3 

Folic acid 
20 Vitamin E 

Sacchcorose 



325 lU/mg 



1000 mg/kg 
80 lU/mg 
22,7% 



500.0 
25.0 
50.0 
5.0 
5.0 
0.05 
7.7 
1.5 
1.5 
0.5 
5.0 
3.1 
1.0 
0.25 

variable (see table 1) 



25 



Vitamin E acetate (TU) requiremen t per crram SPE in the diet 
of rats 



30 



Table V 

I SPE in diets of 
i rats 



g/lOOOKcal 


w/w% 


f^9/9 


0.0 


0.0 


20 


2.5 


0.9 


20 


5.0 


1.8 


20 


10.0 


3.5 


20 


20.0 


6.7 


20 


30.0 


9.7 


20 


0 


0 


25 


2.5 


0.9 


25 


5.0 


1.8 


25 


10.0 


3.5 


25 


20.0 


6.7 


25 


30.0 


9.7 


25 


0 


0 


30 


2.5 


0.9 


30 


5.0 


1.8 


30 


10.0 


3.5 


30 


20.0 


6.7 


30 


30.0 


9.7 


30 



X.iver vitamin E 
status of rats 



Vitaxain E 
acetate in 
diet to 
reach liver 
status 

lU/lOOOKcal 



Vitamin E 
acetate (XU) 
requirement per 
gram SPE 



35 



40 



45 



50 



4.9 
16.3 
22.9 
35.4 
62.2 
92.6 

7-2 
24.0 
33.7 
52.1 
91.2 
135.7 

9.9 
32.8 
46.0 
71.2 
124.4 
185.3 



4.5 
3.6 
3.0 
2.9 
2.9 



6.7 
5.3 
4.5 
4.2 
4.3 



9.2 
7.2 
6.1 
5.7 
5.8 



vitamin £ acetate « dl-a-toc pneryl acetate (1 mg = 1 lU) 
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For various levels of SPE in the diet the required vitamin 
E level was determined for reaching a liver vitamin E 
status of 20-30 Mg/g. 

5 The results etre represented in table V. These results 
illustrate that vitcimin E levels of at least 2.9 mg per 
gram SPE are required to obtain a liver status of 20 /xg/g. 
Levels of at least 3 mg per gram SPE, for example 3-10 mg 
generally provide satisfactory vitamin E levels in the 
10 liver. 
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Claims 

1. Edible fat-containing product which comprises an 

5 indigestible fat-replacer cind vitamin E at a level of at 
least 2.9 mg vitamin E per gram of indigestible fat- 
replacer, 

2. Edible fat containing product according to claim 1, 
10 comprising from 3 to 10 mg vitamin E per gram of 

indigestible fat-replacer. 

3. Edible fat containing product according to claim 1 or 
2, Wherein the vitamin E is a short chain organic acid 

15 ester of vitcimin E. 

4. Edible fat containing product according to claims 
1-3, wherein the vitamin E is vitamin E acetate. 

20 5. Edible fat containing product according to claim 4, 
wherein the vitamin E is an a-tocopheryl acetate. 

6. Edible fat containing product according to claim 
1-5 wherein the indigestible fat replacer is an 

25 indigestible polyol fatty acid polyester. 

7. Edible fat containing product according to claim 6, 
wherein at least 85% of the polyol hydroxyl groups have 
been esterified with fatty acids. 

30 

8. Edible fat containing product according to claims 
6-7, wherein the polyol is a sugar polyol. 

9. Edible fat containing product according to claim 8, 
35 wherein the sugar polyol is sucrose. 
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